N-dealkylation of aminopyrine catalyzed by soybean lipoxygenase in the presence of hydrogen peroxide.
A hypothesis that lipoxygenase may mediate N-dealkylation of xenobiotics was investigated using the prototype drug aminopyrine and soybean lipoxygenase as a model enzyme in the presence of hydrogen peroxide. Formaldehyde production as a result of N-demethylation of aminopyrine exhibited pH optimum of 6.5. The reaction was dependent on the incubation time, amount of enzyme, and concentration of aminopyrine and hydrogen peroxide. Under the experimental conditions employed, the specific activity for N-demethylation of aminopyrine was found to be 823 +/- 93 nmoles per min/mg protein or 89 +/- 10 nmoles per min/nmole of enzyme. The reaction was significantly inhibited by nordihydroguaiaretic acid and gossypol, the classical inhibitors of lipoxygenase. Spectrophotometric analyses indicated the generation of a nitrogen-centered free-radical cation as the initial oxidation product of aminopyrine. The rate of accumulation of this radical species was also dependent on pH, the amount of enzyme, and concentration of aminopyrine and hydrogen peroxide. The radical production was markedly suppressed by ascorbate, glutathione, and dithiothreitol in a concentration-dependent manner. Preliminary data gathered for the oxidation of other chemicals indicated that the lipoxygenase exhibits a unique substrate specificity. Collectively, the evidence presented suggests for the first time that lipoxygenase pathway may be involved in N-demethylation of aminopyrine and other chemicals.